A technique involving intubation of weanling rats for intra bronchial instillation of infectious material has been developed to produce a respiratory infection model suitable for experimental infection studies. The technique is performed simply with the use of a metal cannula and an intravenous plastic cannula, and dispenses with the need for illumination, laryngoscopy and extensive manipulation of the animal.
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Assessment of the efficacy of antimicrobial agents against experimental respiratory infections in animals ideally requires an inoculation technique whereby adequate numbers of animals can be infected rapidly, simply, safely and with accuracy.
Intrabronchial instillation has several advantages over other methods including inoculation by aerosol which requires expensive equipment, or intranasal inhalation where the amount of inoculum reaching the lung is unknown. The technique described ensures that a uniform inoculum can be delivered into the lung resulting in the establishment of reproducible infections.
Various methods for intubation of rats have been documented in the literature, but many of these require accessories such as laryngoscopes and illumination equipment (Thet, 1983; Costa et 01., 1986) , surgery (Pennington, 1985) , and in Received 25 September /989; accepted 8 May /989 some cases, successful intubation was only achieved after several attempts per animal (Stark et al., 1981) . The simple technique reported here was developed with a view to establishing single and mixed respiratory infections in the weanling rat with organisms commonly implicated in hospital and community-acquired pneumonia (Smith et 01., 1989) .
Materials and methods

Experimental animals
Specific pathogen free (SPF) Sprague Dawley CFY rats (supplied by Interfauna UK Ltd, Huntingdon, UK) and Sprague Dawley CD rats (supplied by Charles River UK Ltd, Manston, UK), 23 days old (60-80 g) were used for these studies. The animals were housed behind barriers in conventional cages in groups of 10, with sterile Litalabo sawdust, and were given CRMX rodent pellets (Lillico, Wonham Mill, Betchworth, UK), and water ad libitum. Room temperature was maintained at 18°C-22°C, with a relative humidity of 40-606,10.The lighting was maintained at 12 h light/12 h dark. Rats were left for 4 days to acclimatize prior to infection, and were kept for no longer than 8 days post infection.
Equipment
A blunt curved metal cannula (made by D. Knight, Instrument ServicesDepartment, Beecham Pharmaceuticals Research Division, Brockham Park, UK), 12cm in length with an external bore of 1.2 mm (internal bore O·8 mm), was used in conjunction with an intravenous 29 gauge plastic cannula (Portex Ltd, Hythe, UK) attached to a 1ml syringe ( Fig. 1 ). 
Procedure
Rats were anaesthetized with fentanyl fluanisone (Hypnorm, Janssen Pharmaceutical Ltd) diluted I : 5 to give a dose of O· I ml/kg and diazepam BP (Valium, Roche Products Ltd) diluted I :5 to give a dose of O' 5 mg/kg. The drugs were prepared in sterile distilled water immediately prior to dosing, and 50 j.tl of each was injected intramuscularly into separate hind legs. Each anaesthetized rat was placed on its back, and the curved metal cannula was introduced into the larynx until resistance was felt as it entered the trachea. The location of the cannula in the trachea was confirmed by palpation with the finger tips and the metal cannula was judged to be correctly situated in the trachea when it was felt against the rings of cartilage (failure to demonstrate this meant that the cannula had passed into the oesophagus). The intravenous plastic cannula attached to the I ml syringe containing the bacterial inoculum was passed through the metal cannula to a distance of a further 2 cm past the tip.
In the rat, the anatomy of the respiratory tract, namely the angle of the left bronchus, is such that the cannula inevitably entered the left lung, ensuring the 50 III inoculum was instilled into the lower left lung of the animal (Fig. 2) . This small volume of inoculum was rapidly absorbed into the lung tissue prior to recovery from anaesthesia. The two cannulae were removed together immediately after instillation, the animal was placed onto its front to aid respiration whilst still unconscious, and recovery from the anaesthetic occurred within half an hour. Location of the plastic cannula can be demonstrated post mortem by the instillation of ink, and examination of the lungs with the cannula in situ.
Experimental infection
Overnight broth cultures of the organisms were diluted so as to result in a 50 III inoculum that 
Discussion
Preliminary studies showed that experimental respiratory infections in the weanling rat were more suitable for the assessment of antimicrobial therapy than those produced in the adult rat, as the younger animal proved more susceptible to bacterial infection by intrabronchial intubation. The procedure eliminated the need for surgery or elaborate equipment, and the combination of fentanyl fluanisone and diazepam produced a depth of anaesthesia and muscle relaxation pneumococcal pneumonia, and as such, this infection has since been used routinely for experimental chemotherapy studies (Smith et al., 1990) . Other respiratory infections have been successfully established in weanling rats with mixed cultures of S. aureus and P. aeruginosa, and pure cultures of H. influenzae, and L. pneumophi/a (Fig. 3 ).
Results
The technique described has been used routinely over a number of years with no mortalities resulting from the technique itself. Establishment of reproducible bacterial respiratory infections with both pure and mixed inocula was achieved, and the growth of several bacterial species in the weanling rat lung is illustrated in Fig. 3 . Initial studies on a mixed S. aureuslS. pneumoniae respiratory infection involved introducing both strains into the lung at the same time, but one organism, usually S. pneumoniae, tended to become dominant, resulting in a single infection (data not shown). The instillation of S. aureus 24 h after infection with S. pneumoniae proved successful in promoting a mixed infection in that the staphylococci grew more readily in the lungs already compromised by the pneumococcal infection (Fig. 3a) . Instillation of sterile saline 24 h prior to infection with S. aureus had no influence on the growth of the organism suggesting that it was the presence of the pneumococci in the lungs rather than physical damage that enhanced the S. aureus infection (data not shown). This situation could be considered to mimic bacterial superinfection of produced a non-fatal respiratory infection. Staphylococcus aureus was diluted 1: 100, and Streptococcus pneumoniae was diluted 1: 1000, or S. aureus was diluted 1: 10 and Pseudomonas aeruginosa was diluted 1: 10000 to produce the mixed infections. Haemophilus influenzae was diluted 1: 10, and a suspension of a 3 day growth of Legione//a pneumophi/a was made in broth and used undiluted, to produce mono-infections.
Assessment of infection was by lung bacterial viable counts from infected animals. Groups of 10 rats were killed at intervals up to 8 days post infection. The lungs were removed aseptically, and homogenized in 2 ml appropriate broth for 1min in a Col worth stomacher (A. J. Seward and Co. Ltd, London, UK). The homogenates were serially diluted, and plated onto appropriate agar plates for enumeration after overnight incubation at 37°C. (Incubation of L.pneumophila was 3-4 days.) that helped to prevent laryngeal trauma or respiratory distress or arrest. Due to the placement of the cannulae and instillation of the inoculum taking only seconds to execute and in a single attempt, the infection of adequate numbers of rats took a short time, causing a minimum of stress to the animals. This technique for intrabronchial instillation has proved particularly useful for establishing respiratory infections in the weanling rat but has also been adapted for the production of experimental infections in the guineapig.
The method is believed to have advantages over others reported in the literature in that it is inexpensive, easy to perform, and results in a reproducible infection with a low mortality rate.
